Introduction of basic amino acid residues after the signal peptide inhibits protein translocation across the cytoplasmic membrane of Escherichia coli. Relation to the orientation of membrane proteins.
The introduction of positive charges at the amino terminus of the mature domain of secretory proteins resulted in strong inhibition of their translocation across the cytoplasmic membrane of Escherichia coli, both in vitro and in vivo. The model secretory proteins used were OmpF-Lpp chimeric proteins possessing a cleavable or uncleavable signal peptide, beta-lactamase (Bla) and Bla-Lpp chimeric proteins. It is suggested that positively charged residues preceding the hydrophobic domain of the signal peptide have a positive effect, and ones following the hydrophobic domain, a negative effect on the translocation. These findings are discussed in relation to the orientation of membrane proteins, of which positive charges are predominant on the cytoplasmic surface.